Recently the spread o f heat from a heated wire in a wind tunnel has been m easured at points near to the source by Schubauer.* The stream was m ade turbulent by m eans o f grids o f round bars arranged in square pattern. Their diam eters were 1 /5 o f the mesh length and M varied from 5 inches to £ inch. The w idth o f the heat w ake was found by m easuring the angle subtended at the source by the tw o positions where the tem pera ture rise was half that in the centre o f the wake. This angle, denoted by a, depends partly on the am ount o f turbulence and to a less extent on the spread o f heat due to the therm al conductivity o f the air. By assuming that the effect o f turbulence is to com m unicate to the air an eddy conductivity (3, which is additive to, and obeys the same law as, true therm al conductivity, a virtual angle aturb can be deduced by the relation <*2turb = a2 -a20,
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It was pointed o u t in P art I th at experiments on the spread o f heat from a line source ( e . g. , an electrically heated wire) in a turbulen stream may be expected to give tw o elements o f the statistical specification o f turbulence. If the spread is m easured near the source the value o f the m ean transverse com ponent o f velocity \ / v2, o r v' in the notatio n o f Part I, can be found. I f the spread is exam ined further dow n-stream it should be possible to analyse the results to find the correlation function R ,, which is the principal element o f the representation o f turbulence in the Lagrangian system.
Spread of H eat N earer L ine Source
Recently the spread o f heat from a heated wire in a wind tunnel has been m easured at points near to the source by Schubauer.* The stream was m ade turbulent by m eans o f grids o f round bars arranged in square pattern. Their diam eters were 1 /5 o f the mesh length and M varied from 5 inches to £ inch. The w idth o f the heat w ake was found by m easuring the angle subtended at the source by the tw o positions where the tem pera ture rise was half that in the centre o f the wake. This angle, denoted by a, depends partly on the am ount o f turbulence and to a less extent on the spread o f heat due to the therm al conductivity o f the air. By assuming that the effect o f turbulence is to com m unicate to the air an eddy conductivity (3, which is additive to, and obeys the same law as, true therm al conductivity, a virtual angle aturb can be deduced by the relation <*2turb = a2 -a20,
where a 0 is the value which a would have if true therm al conductivity were the only agency involved in diffusing the heat. The angle a turb calculated in this way is taken to be a measure o f turbulence. It was discovered experimentally that the value o f aturb so found is independent o f the distance between the hot wire and the station at which the spread o f the heat was m easured, provided th a t distance is small. The value o f the eddy conductivity (3 was calculated from the observations and found to be proportional to the distance x between the ho t wire and the point at which the spread o f the heat w ake was m easured. This relation ship is a necessary result o f the form al application o f o rdinary expression for the w idth o f a wake in a conducting air stream to a case when the w idth o f the heat w ake is p ro portio n al to it is clear, however, that eddy conductivity (3 in this case can have no physical meaning because in obtaining his expression* fo r the w idth o f a wake, namely, a0 Though Schubauer's derivation o f equation (1) seems to be open to criticism on the ground th a t it is based on the hypothesis th at the effect o f turbulence can be represented by a virtual eddy conductivity (3, which has been shown to have n o physical m eaning, yet it seems th at equation ( 1) can be justified quite independently o f any such conception, if the view o f turbulent diffusion p u t forw ard in P a rt I is accepted. According to this view, the effect o f turbulence near the source is to cause a linear rate o f increase in V Y 2 w ith x in accordance w ith the equation
It is not possible from (2) alone to calculate D r. Schubauer's <xturb, but Simmons and Salterf and also T ow nendJ have shown th at the turbulent com ponents o f velocity are distributed according to the error law. Equation (2) If all particles emerging from the h o t source have the same initial high tem perature, the distribution o f tem perature in the wake m ust be the same as the frequency distribution o f Y . Thus the tem perature distribution across the w ake m ust be the norm al e rro r curve which also happens to be th at which w ould be produced by true conductivity. D r. Schubauer, in fact, finds th a t the tem perature in the w ake near the source is distributed according to the norm al error law.
In the region where is nearly equal to 1 *0 we m ay regard the actual distribution o f tem perature as being produced ( ) 
Hence, using (2), the theory o f P a rt I leads to the expression 
G . I. T a y lo r C om paring (7) w ith (6) it will be seen th a t they are identical if
It appears therefore th a t S chubauer's experim ental result, w hen analysed according to the theory o f P a rt I, leads to th e conclusion th a t v' -1 • 11 w'i (9) This is very nearly w h at w ould be fo u n d if the turbulence were in an isotropic condition fo r w hich u2 -v2. It will be seen later th a t in experi are therefore susceptible to errors w hich are difficult to estimate, it seems legitim ate to conclude th a t the tu rb u len t flow p roduced by a grid becomes practically isotropic a t som e distance behind it. Alternatively isotropy m ight be assum ed to exist; the analysis o f P a rt I w ould then predict a priori S chubauer's experim ental results w ith an erro r o f only 11%.
M easurem ents of D iffu sio n over a n E x t e n d e d R ang e
The m easurem ents described by S chubauer w ere m ade a t distances from \ to 6 inches from the heated source. These distances are n o t sufficiently great for the effect o f the predicted decrease in to be apparent, assum ing it to exist. R ecently Sim m ons has m ade m easurem ents behind a heated flat strip an d a heated w ire in a w ind tunnel a t distances down stream varying from 2 to 36 inches. F o r this purpose he h ad to use a very intense source o f considerable length (8 inches). These experiments are n o t yet com plete, b u t one set o f m easurem ents behind a 0 -9-inch honey com b have been com pleted, and it is o f interest to analyse them in the fight o f the theory o f P a rt I. T he m easurem ents were m ade a t distances x -2, 4-2, 5-2, 6, 9, 12, 18, 24, 30 , an d 34 inches behind a nichrome strip raised to a very high tem perature w hich was stretched across a 1-foot w ind tunnel 23 inches behind a honeycom b w ith square cells 0-9 inch by 0-9 inch.
J j Some typical tem perature distributions are shown in figs. 1 and 2. T h at a t x = 2 inches show n in fig. 1 is sim ilar to norm al erro r distribu The distribution at a = 5*2 inches and 18 inches shown in fig. 2 appear to differ considerably from the norm al error curve, being more pointed at the top and having a more definite outer edge. Each o f the measured temperature distributions was analysed as follows: first a centre was chosen so that the temperatures were as equal as possible at equal distance on the two sides of the centre. If y is the distance from this centre, corresponding values o f 6 and y were read off from the observed distributions and values were found by direct summation.
Representing these by Y '2 the values of Y ' so obtained are given in column 2, Table I . Since the observations were taken on different days under different weather conditions in an open-ended wind tunnel it was to be expected that the turbulence conditions would not be constant during the whole course o f the experiments. Some o f the earlier results seem to have been obtained under conditions of less turbulence 'than the later ones. They are starred in Table I , and the corresponding points in fig. 3 are marked with crosses.
To find what the spread of the wake would have been if there had been no thermal conductivity, Schubauer's expression (1) Using (10) and (11) the values o f Y ' given in colum n 3, Table I , were calculated. These are set forth in fig. 3 . T o apply the analysis o f P art I it is necessary to draw a sm ooth curve as near as possible to the observed points in fig. 3 . This has been d o n e ; b u t it will be noticed th a t con-> T3 C c3 Fig. 3 siderable latitude in drawing the curve is possible so th at the results ultimately obtained are subject to considerable error and m ust be treated with reserve till experiments can be carried out under better experimental conditions. 
where x is expressed in inches. It has been m entioned above that [U/t/] x=0 = 50, so th at (13) becomes U /t/= 50 4-l-44x.
By taking tangents to the faired curve, fig. 3 , the values o f Y ' and dY' I dx given in columns 3 and 4 o f Table II should be a function o f y j where y j -U sing the expression (14) for v'/U f* -Jo 50 + -i-log.
(1 + 0-0288 x).
-44 (15)
The values o f vj calculated from (15) are given in colum n 2 o f Table II and in fig. 3 Table III and also shown in fig. 4 . From this curve it appears that R,, falls very rapidly a t first but more slowly later, so that there is still a small correlation equal to 0-05 at y j = 0*4 inch. Since this result depends very much on the manner in which the faired curve for Y' is obtained from the observations it must be treated with reserve. The values of tj/M are given at the bottom of Table III, If ^ Y' has attained the maximum value of 0-11 at = 0"-5 inch v ax then according to equation (15), Part I, this is equal to ll9 so that
Curvature of R , C urve at O rigin
On examining the curve it appeared to be nearly parabolic near the origin.
It has been shown that the R y curve in the Eulerian representation of turbulent flow is parabolic near the origin, and the significance of this in relation to dissipation is discussed in Parts I, II, and III. It is of interest d Y therefore to find o u t how far the R" curve is also parabolic near the origin.
In fig. 4 the parabola R" = 1 -) is draw n. It will be seen th a t it coincides with the observed R n curve over a considerable range.
Significance of the Curvature of the R" C urve a t 73 = 0
The form o f correlation curves near the origin is discussed in P a rt I. In the present case the general expression takes the form
where D 1 dp
Di>
Hence when the dynamical equations are considered it will be seen that
It appears therefore that it should be possible fro m experiments on diffusion to find the mean rate o f change in pressure in turbulent motion, This seems to be important because the d istu rb in g effect of turbulence on the laminar boundary layer a t the surface o f a solid moving in a stream of fluid might be ascribed to the pressure gradients which accom pany turbulent motion. If th at assum ption is m ad e it seems that it is now possible to express this disturbing effect in a quantitative manner by means of the Karman-Pohlhausen b o u n d ary layer equations, using the results of applying (23) to diffusion experim ents. Considerable progress has already been made along these lines, a re p o rt o f w hich will, it is hoped, be published shortly.
has apparently never been discussed theoretically, n o r have any observa tions been made on it. Indeed, no observations, even o f the pressure variation p2, appear to have been published, th o u g h some were ma e many years ago by Pannell* but were never published. It seems certain that must depend on and o n th e m ean spatial rate of chang 
The value o f {-^-J is discussed in Parts I and II. In isotropic* turbulence Hence " M|)'-W=i"" ©'=S (27) The assumption which is represented by (25) is therefore equivalent to the assumption that \ is constant multiple o f X.
Comparison w ith O bservation
F or the turbulent air behind a square-mesh honeycomb, M = 0*9 inch, it was found that U = 20 ft per sec, X, = 0*08 inch {see fig. 4 ).
F or the same honeycomb a t U = 25 ft per sec it was shown that direct observation and calculation from the observed energy dissipation agree in giving X = 0 • 143 inch.
Since for a given size o f honeycom b X is proportional to* w'* and since within wide limits w'/U is constant for a fixed distance behind the honeycomb as U varies, the value o f X a t U == 20 ft per sec is
The fact that B happens to be so nearly equal to 1*0 can have no significance in view o f the uncertainty in determ ining the R , curve, figs. 3 and 4, but the fact th a t B turns o u t to be o f the order o f magnitude unity does seem to confirm the general accuracy o f the conception here put forw ard o f the connection between the statistical representation of turbulent flow in the Eulerian and Lagrangian conceptions. The whole question clearly needs m ore experim ental w ork on the lines laid down in the present series o f papers. 
Hence from (27)
* Equation (56), Part L
